Medicinal plants provide an enormous bioresource of potential use in modern medicine and agriculture. Phosphorous deficiency is a major constraint to plant production. 
138 UV light were selected and transferred onto fresh KB plates. Purified colonies were preserved in 139 50% glycerol at -80°C. Gram's reaction was performed by the KOH method (Ryu, 1940) .Visible amount of 143 overnight grown cells were taken from agar plate and smeared onto glass slide containing 3%
144 aqueous KOH solution. The strains producing viscous gel that string out along with the loop was 145 identified as gram negative. 161 µl of o-phosphoric acid and 4 mL of Salkowski's reagent (50 ml 35% perchloric acid; 1 mL 162 0.5M FeCl 3 ) and kept at room temperature for 30 min. Development of pink color indicated IAA 163 production.
164
165 Siderophore assay production 166 Siderophore production assay was performed on blue agar chrome azurol S (CAS) 167 medium containing CAS and hexadecyltrimethylammonium bromide (HDTMA) as indicators 168 (Schwyn and Neilands, 1987) . Pseudomonas isolates were grown in KB broth at 28°C for 48 h. 169 All the isolates (10 µl) were inoculated onto the center of CAS medium and incubated at 28°C
170 for 48 h. Development of yellowish orange halos around the colonies indicated the siderophore 171 production. HCN production was assayed according to Bakker and Schippers (1987) . The 175 pseudomonads isolates were grown in screw-cap test tubes containing 5 ml of King's B broth 176 supplemented with 4.4 g/L of glycine, at 28°C on a rotary shaker. Whatman No. 1 filter paper 177 was cut into uniform strips of 9 cm long and 0.5 cm wide, saturated with alkaline picrate solution 178 (0.5% picric acid and 2.0% Na 2 CO 3 ) and placed inside the screw cap tubes in a hanging 179 position. After incubating the tubes at 28°C for 48 h, a change in the filter paper colour from 180 yellow to orange-brown was indicative of HCN production. 318 Cu, Zn and Mn) and PSB having the ability to produce IAA, siderophores, HCN and ACC 319 deaminase (data not shown).
320
The data on the correlation analysis of the PSB possessing PGPT are shown in Table 3 To find out and further to ascertain whether any relationship exists between PGPT of the 332 PSB from RS and ER samples, the data of PSB having the ability to produce IAA, siderophore, 333 HCN and ACC deaminase in the RS or ER of each samples were used to perform cluster analysis 334 through PCA (Fig. 4) . The summary of PCA of gathered data based on abundance of PGPT of 335 PSB (Table 4 ), shows that out of eight principal components, two components, PC1 and PC2 had 336 eigen value more than one and were retained for further analysis. PC1 and PC2 had eigen value 337 4.69 and 2.53, respectively. The first component (PC1) explained 58.62% variability while the 338 second one (PC2) explained 31.59% of total variation. In PC1, ER from Kaazisarai (KER) had 339 highest coefficient value (0.979) followed by Tengara (TER) having coefficient value of 0.876 in 340 PC2. On transposition of biplot, the two components showed 90.21% variability. Whereas TER 341 fell in the PC1 over +, -coordinate, BRS, TRS and KER, however, fell over +, + coordinate in 343 closer to +, -coordinates. PCA data (PC1 and PC2 values of each condition) were used to carry 344 out ANOVA to clarify the most important factor in grouping. Patterns formed by PC1 (p<0.01) 345 was significantly affected by the sampling positions (RS or ER) although PGPT types were 346 affected slightly by the patterns formed by the PC1 and PC2. However, the distribution of PSB 347 possessing PGPT was affected by the RS and ER, since the RS was the portion of a plant's root 348 where bacteria are closely associated with the host plants. 
370
In this study, soil physico-chemical characteristics indicated that each sampling site 371 differed in its soil types (Fig. 2) . Interpolation of the mapping of soil samples indicated a high 372 degree of variation among all the study sites. However, no significant differences were found in 
383
The PSB isolates from the RS and ER exhibited two, three and four PGPR traits 384 simultaneously, suggesting that the application of PSB with multifunctional traits is more 385 beneficial for plant growth promotion. PSB with multifunctional PGP traits have also been 386 reported from the rhizosphere of apple (Mehta et al., 2013) . The percent ratio of PSB exhibiting 387 binary activities of IAA production and siderophore synthesis was 7.5%, while the percent ratio 388 of PSB producing IAA and ACC deaminase was 3.3%. However, the ratio of rhizobacteria 389 isolated from Carex leiorhyncha showing siderophore(s) synthesis and IAA production was 390 reported to be 0.9% while the PGPR ratio showing IAA production and ACC deaminase activity 391 was 2.6% (Cattelan et al., 1999) . Among 144 PSB isolated from the RS and ER, the proportion 392 of the IAA producing PSB was 36.8%. However, the proportion of PSB associated with RS and 393 ER of apple having the ability to produce IAA was 24.2% (Mehta et al., 2013) 
399
Pseudomonas isolates from RS and ER exhibited three and four PGPTs. Percentages of 400 PSB having the ability to produce IAA, ACC deaminase and siderophore were 2.5 and 4% in the 401 RS and ER of A. barbadensis, respectively. Percentage of PSB exhibiting four PGPTs was 5%.
402 However, percentage of rhizobacteria having three PGPT was reported to be 4.2% in the RS of 457 the biodiversity of P-solubilizing fluorescent pseudomonads having multifunctional properties 458 will be helpful in designing the strategies for using these strains as inoculants for commercial 459 cultivation of medicinal plants. The data on spatial variation of soil nutrients can be used as a 460 fundamental map for guiding the researchers and farmers in applying bioinoculants and in 461 preparing bioformulation according to their need. This can also help to formulate a long-term 462 experience-oriented strategy for applying bio-fertilizer/bioinoculants to raise the economic 463 efficiency for commercial production. It not only help to apply fertilizers properly, but also has 464 very important theoretical and practical value in region-based management of fertilizer use and 465 to guide people scientifically to produce medicinal plants at commercial level. September 7-9, pp. 90-97. 523 Galli, E., Barbieri, P., Bestetti, G., 1992. Potential of pseudomonads in the degradarion of 524 methylbenzenes. In: Gaili, E., Silver, S., Withold, B., (Eds.), Pseudomonas. Molecular Microbiol. Biotechnol. 14, 211-218. 
